The performances of leaching-upflow blanket filter (UBF) anaerobic digestion for biogas production of kitchen waste was investigated. To find out the process parameter variations of acidification phase and the methane production performance of methanogenic phase, kitchen waste from division of environment sanitation management of Changzhou was used as feedstock. The results show that the ammonia in anaerobic system cumulated continuously throughout the digestion; pH value maintained at7.6; At first the value of COD ranged from 20000 mg/L to 140000 mg/L to the final UBF water 10000mg/L to 12000 mg/L; Volatile fatty acid (VFA) reduced to 150mg/L with the increase of the days; total nitrogen increases first and then decreases, finally, it keeps at 1600 mg/L; The concentration of alkalinity increased slightly; biogas production is stable, The rate of gas generation is above0.30 m³/kgCOD . These results provide a proof of the feasibility for kitchen waste anaerobic methane fermentation.
Introduction
In China, kitchen waste includes the food waste, food residues, food processing waste, vegetable oils, animal fats and all kinds mixture from family, school, office, public canteens and catering industry. The kitchen waste is rapidly increasing with the general improvement in China's economic growth and people's living standards [1] [2] [3] .
The treatment of kitchen waste by incineration is energy-consuming because of kitchen waste's extremely low calorific value. Moreover, kitchen waste cannot be placed in landfills because it produces large amounts of leachate [4] [5] . Thus, kitchen waste will not only aggravate the burden of leachate treatment but also utilize much of the landfill capacity. Anaerobic digestion is a promising energy-saving and energy-producing process for the treatment of organic solid waste with high moisture content, and without taking dehydration of kitchen waste. An advantage of this process is that it produces methane that is a bio-fuel mainly utilized as a source of clean renewable energy by consuming organic matter [6] [7] [8] [9] [10] .
The experimental study was carried out considering: The kitchen waste was disposed by leaching-UBF method to produce biogas. The performances of leaching-UBF anaerobic digestion for biogas production of kitchen waste was investigated [11] . To find out the process parameter variations of acidification phase and the methane production performance of methanogenic phase. This study aims to develop a solid waste co-disposal method that is economically and technically feasible.
Materials and methods
Materials. The kitchen waste's original material included rice, vegetable, and meat was provided by division of environment sanitation management of Changzhou. First, the kitchen waste's original material was cut into pieces with a particle size lower than 5 mm using a multifunctional food mixer (10mm sifter and 5mm kibbler).
Leaching Reactor. The kitchen waste was added into leaching reactor after pretreated.The leaching reactor has a horizontal stirrer, the organic matter of kitchen waste hydrolyzed and acidated and then dissolved in leaching water after mechanical agitation. At the same time, the large grained plastics and metal were separated.
UBF Reactor. The bulk capacity and available capacity of the UBF reactor were 520L and 320L.The leaching water was pumped into the reactor. Gas-Liquid-Sludge separatorwas located the upper part of the reactor. The reaction temperature of the reactor was 30±1 ℃. The inoculated sludge come from the Changzhou city wastewater treatment plant. The VSS of the inoculated sludge was 3.5 g/L. The Feeding mode of the reactor wasbatch. 
Experimental Result
The kitchen waste was anaerobic treated by batch feeding. The COD, pH, ammonia concentration and et. were tested from feed port to delivery port.
The result of the COD and sCOD.The COD of inlet and outlet of the UBF and the sCOD of yielding water were shown in the Fig.2 The COD of the UBF yielding water remained stable at 9000-12000mg/L. The sCOD of the UBF yielding water was stably, the amount was 600-1000mg/L. The result of the pH. The pH is an important factor to affect the anaerobic biological treatment process and the changes of pH directly affects the process of digestion and digestion products. especially methanogen. The optimum pH range of methane bacteria is 6.8 ~ 7.5. If pH<6.3, Carbon dioxide will increase that produced munificent organic acid and H2S,and then methane bacteria growth will be inhibited. If>7.8, NH 4+ turns into NH 3 ,bring toxicity inhibition. The pH of the UBF was about 7.5 when the anaerobic digestion system ran normally. The UBF system has strong acid shock protecting-ability [12] [13] [14] [15] [16] [17] Fig.5 The pH of the incoming and yielding water
The result of the VFA. The experiment result of the VFA is illustrated in Fig. 6 .The VFA of yielding water is below 60mg/L. the VFA removal efficiency reached to 85 % contrasted with the VFA of incoming water. The result of the NH 4 -N .The ammonia nitrogen comes from degradation process of the proteins, amino acids and organic compounds containing nitrogen in the anaerobic digestion of kitchen garbage. Because the anaerobic microorganism generally multiply slower, most of the organic nitrogenous reduced ammonia nitrogen, so the concentration of ammonia nitrogen in reaction liquid was higher than incoming water [18] [19] [20] [21] [22] . Fig.7 The NH 4 -N of the incoming and yielding water
Analysis of the characteristics of gas production
The convert of biogas production rate of kitchen garbage shown in table 1. The average values of methane concentration in the biogas in the UBF was about 75%. The rate of gas generation is above0.30 m³/kgCOD. These results provide a proof of the feasibility for kitchen waste anaerobic methane fermentation.
Conclusion
By monitoring the gas production rate( methane content) and the chemical index of digestive fluid(pH, SCOD, VFA , ammonia nitrogen of anaerobic digestion of kitchen waste, the results show that the ammonia in anaerobic system cumulated continuously throughout the digestion; pH value maintained at7.6; At first the value of COD ranged from 20000 mg/Lto 140000 mg/L to the final UBF water 10000mg/L to 12000 mg/L; Volatile fatty acid (VFA) reduced to 150mg/L with the increase of the days; total nitrogen increases first and then decreases, finally, it keeps at 1600 mg/L, and the results shown the rate of gas generation is above0.30 m³/kgCOD .These results provide a proof of the feasibility for kitchen waste anaerobic methane fermentation.
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